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BcCCO»3HMfl l»ayVHO-HCC1«aO»8T*.1bCKIlfi HHCTIITVT 

no Kptn.i«MHio CKBajwiui h 6ypoBu\t pacTBop«*M 



i»4i yCTPOHCTBO AJlfl VCTAHOBKW PACllinPHKMOro 
XBOCTOBMKA B CKBA/KWHK 
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HKXSpereiiHe othochtc* k KpercreflMio ckba- 

WHH M tlpejLHBSHZHCHO K MCn<Wfc30fta«HIO npw 
mxxihuhh npoHHuaevwx ruiacroa a neo6ca- 
XCeHHWX CKBa/KMHaX M pcmohtc oGcaaHUx KO- 

9 10HH. 

H3&ecTHo ycrpofiCTBO jjn ycTaHoaxH pac* 

WHpHtHOtX) XBOCT0BMK3 8 CKBB/KMHe, BKJJOWBIO- 

mee 3aKpen.icHHVK> eepxxcA Macrwo Ha Tpy- 
6a x xi* cnvcKa ycTpoficraa a CKBdMHHy no- 
-lyio ujtaHry c nopiuHC* a nM*HeA hscth h 
oxaaTbraaiouiMA nopuiews rivuiiffAp c pacninpH- 
twibm, ycTaHOB.ie«HiaH Ha una »irc c bo3M0*c- 
Hocrbio nepeMetueHttfl 

B *tom ycrpoftcTB* xboctobhk pasMetueit 
Haa UH^HiupOM c paciukpHToicM, mto b aaa- 

pttHKUX CHTyaUHflX M0/KC7 OCJIO/KHHTJ, 4MKBIf- 

Aamno aaapuft M3-38 octbmchhj? a ckbawhhc 
MaccHBKoro uiinuiupa. 

Ha«6oiee &ik3km* k nptinaraeMoiiy no 

TBXMHVeCKOjl CytUHOCTM W AOCTH f af MOMy pc- 

ay^bTaTy AB^eTc* ycrpoftcTBO a*h ycratioaKH 
. pacwitpftCMoro xboctobhkb a cxaattHKe* bicw 
Maiouiee npwcoe-iMHeMHWft k KOwiOHHe rpy6 ux- 
a-Hiip H p33MClU€HMbfA 5 cro I1CMOCTH nopmeHb 
co ottoxom b aepxHeA w 3C tk n pacui upnrejitM 
co wTaHrofl — e HH^HeA hscth |2J. 
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HeaocTaTicoM M^accTHoro ycTpoActBo M- 

JlflCTCM C.TOftCHOCTb TffXHQJlOrHM aaicpenieHHfi 
XBOCTOBHKa. MTO CB*3*HO C »ieo6X04HM0Cn>K> 

coajiaHMH o Tpyftax h36utom noro aaancHHn 

(120—150 Krc/c**) JUTH paCUIHptHH* XBOCTO- 
BHKB, MTO nOBUloafT OnOCHOCTb pafioT H TJ*- 

6yer Hcnaib30BaHMe HaseMnoro hctomkwkb -iaa- 
JiCHMfi ( uc.Mff HTKpOBouHoro arperaia h-tm 6ypo- 
aoro Hacoca). 

Ucib M3o6ptTCHHft — ynpomeHMc Texnaio- 
ran aaKpomeHMa xaocTOOHKa. 

3ra ucjii, aocrHraercn t«m, mto uk^ihmap 

BMriMKeH C KBHa»iaMM iWH COOdlUCKHA noA- 

nopuiHeooA noJiocTH c 3atpy(5HbiM apocrpaH- 
ctbom. a nopuieHb CHa<J.>KCH # MexaBK3jiOM Ann 
<t>HKcau8H ero b mf,iHaape. awnaiHeHHOM b bh- 
iie noAnpyMHHeHHoro a oceaoM Hanpa&neKHH 

UITOKB C pajHa-lbMO nOABHMOlUMlf uiapaMM. 

pa3MetaeHHbj.MM a Kanbuesux npoTOMKax nopui- 

Ha nepTe^ce M3o6pa>KeH o6uihh bha ycTpofl- 
ctb3 a paipt3c nope* naMaioM jaxpcn^eHnji 

XBOCTOBMKa. 

yCTpoACTBO BK-TIOMaeT UMJIHMHp ! C KBHB* 

JiaMH 2 m 3 m iifipufeitb 4 c n oa n py jkm hchk hm 

I11T0X0M 5. tJlTBHlOH 6 M paCfMHpMTC^M 7 
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^U^UHHjp 1 B Hll/tiHCft HaCTII BbiilO.IHCH C *0.1b- 
- 'flpOTOklKOfi 8 Ita 8HVTpCHHCfi HOBCpXHOC- 

Ja j»pwe«bj4 MMeri paAHa.ii>HO nojBMJKHtie 

flJ#**P ^ a P u 9- luaHMOAeficr. 
eibft npoTOMKoft d uK^iiHApp 1 

BKofl lO m BwcTynoM It. KaMo.1 3 BunaiReH 
Hlc.ce^a |2, r a pacwiipurc.u 7 cHaO*eH 

SaHp«:tl3.'\ -, / • . 

^^'Yuiushiupom I H pacujMpMrcocM 7 
rtaeM T isocTO»Hh 14. Hojhuhr 15 o6o3Ha- 
<^6pacwBaewwft & rpyOw rpy* out pac<J>HK- 
■cauHK ropiufifl 4 co laraiiroA ti« pacoiHpKTe- 
. r. ^Lm ofceraetuifl jbh*chhr b noputtfe 
^Iutox 5 euruxiKCK c KaHa.iaMii 16. 

. reps*erH»UttH aiTOKa 5 m nopuiNA 4 
i ^l*^^S 3l >' C3aOT P cnw ynaoTHHTWbHbic Kieaeiiru 17, 



^nopaiHeBan naiocTb IB iimniupa I c6- 
?^&iii*Ha c rpytfHUM. -i noanopuiHeaon naiocrb 
r-i>v ;J9'.Hepe3 Kan*a.iu 3 m 2 - c wtp>6mwm npo- 
crpaacTBOM. 
f -ycrpoAcTBo pa6oraer cimviouihm o6pa- 

B nopmeHb 4 »iaa,iHBaior ujtok S h $hk- 
CHpyioT erouiapaMM 9 b hm*h*m nojtmeititK. 

i jo coaw^efiKfi uiapoa 9 c Koctuteaoi xaaaB 

K UJTOK 5 CBOMM BblCTVUOV II BbUaMMBatT Uia- 

pu 9 a K<xibtiCB>h> <vanapK\ 8 h re* cjxwm 

fK>pUl*Ht» 4 6nK4*lipycrcit of He f e-tbHO USUMMA- 

pa 1 riprf w-r\v ; kr \vTpi;ucTBa a cMaaouty rpy- 
6n hc M:io.;if*»T' *MaKocTb» n.ih *e ianav 
«fljr>: WTKiKii. B. pviv.iKTaTf vxoro aaaieitiie 

B IKUnCp^MrBOA fW.WTH 19 paCteT H paBHO 

mjpocTaTKieckowy «i;i!ucmhx> 3arpv^Koro 

CTOl6« 3KM2KOCTM." llpH jlOCTMJMNIKM riyOMMbl 
.VCTdHOBfwt VH'HTfJBMka B Tp>GU COpaCMMlOT 
fp>3 15. KO!'.?t/H *.iii».1i?H;it'T HiTOK 5 B JlOp* 
IL'eHb 4 llp.t fTOM KO.lUUfBa* KBHBBKa IG 

1U70K& c«#HMv:..a«7CB c ^KcatopaMM 9. Bra** 

KMBdtVNVX i:i,:HMJ«V»M 1 A DOpltlCHb 4. HOC-SC 

^cro nopuieHb 4 ,ieHcTBHeu paatfocni aaB- 
.itkmn b n*cr^*pLit*t»ini« 19 M na.inopuJHeBoft 18 

\)fLVK"7n\ UM.IHH^pa 1 .lRMttPTCfl RMpi C BpO- 
7HrHBaHMfM paC!JMpHTlOtl 7 ^pei XBOCTOBMK 

14. UopuiOHL 4 cr, ciTaiiMjA H m pncuhpnu* 



^om 7 abm^>tch ao Tex nop, fiOKa icnanaH 13 
He caaeT & ccxao 12 Kaiia/ia 3. 3tmm /tocTHra- 
rrcn HancMhoe pa3tX5iiieHMr Tpy6Horo : h ^3a 



ft 



it 



n 



it 



rpy<5iioro npocrpaMCTBa :na c^y^^noapeSwij^ 

HHH y^OTIWT^^^e^B^ 



M MTOKOM 5. Ha BTOit saKaKWHBaVfcWyacimi' 
peiwe -tBocroBHica_ 14 c ynopoM tro% juumiftp . 
I h ycrpoAcTBo 1 noAH HMaior N3 c^a^Hwtc: ( 
npoTHruBaKHCM pacuiNpffreAfi 7 ^p«3 r '6cTaB-: 

UlVlOCfl MBCTb .XBOCTOBMKa l.t^^^^^f^'-'i 

npeariOiN^KHoe ycTpoftcTBo 'Affii y^'dmim 

paCUJWpHCMWX XB0CTO8KK0B B CKBB)KHKaX R0> 

Boiirr c«er ynpotueMHn rexKonorNH riyTCM 

HCK.HOMCHHH HCn<W!b30BaHH» HCTOH- * 

hhkob jaBJieuHN. ManpM^ep utMenrHpoBo^Hux v 
arperarua, h cioBumetiMH ypoaun TexHMtcjf Oe- 
3onacHocrit pa6or Ha yctbe noauctrrb 9^ex- 

THBHOCTb H30J|>||1HH CKBdSKHM, 



4>opMy*a usoOpereHtvi 

1. ycTpoAcriio &tn ycTa hobkn pacuiMpxeMO- 
ro xBocroBMica s <KBa^Htie. BJUxwaaMiwe npa* 
coesftxcfiHUft k KoaoHHe Tpyfi uiubhap b pa3- 
MeiueHNuA a efo IKMOCTH iWpmtHb co uttoxom r ; : 
• tepxHdl «wcni u pactiwpirreaeMhio jarM-f- 
roA — b if mm He A MacTM. orxunaioiqeetn xe«. 

to. c iieibio yflpouieitNB TexnaioniN MKpen- 
/ten mb xaocTOBMxa. UK^itHap BunoiiieM c xa* 
Ha.iaMM xib coa<SmeMH5i no,t(iopiuwef«>a «o.ioc- 
tm c 3BTpy6HUM nptKTpancTBOM. a tmpiueNb 

CMBO^eif MCta«M>WO>4 X1« ^HKCailHH CIO • mm- 
JIMNOpe. 

2. ycrpoACTBO 110 II. I, UfAUHWOmtrt* Te*. 

mto MexaMHiM ^HKcatiH** iwpuiifsi BbinaiHeH a 
BMAe nooiipy^KKCMHoro h oceaon HanpaauieHNH 

UlTOKd C pa.lHB.lbKO lUUBH^CHtlVH LUapBKM, 

p:i iMciiuMiu^v^ b KiUbuesux nporoNxax nopia- 

IIN H IIM.If<IUpa. 

rlvTOSHMKM Mtll{M>pMaUftM. 

1. pHflllTUe BO BNNMaHMe llpH. »KCfiepTK3* 

:. HaTeHT CUJA M 3179168. iu, 166-14. 
oo>-6.imk« 1965. 

2. Week*, t 17. .NV II. c 23-32 
(npoTOTHni. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2], 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgtfcm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



3 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 



899850 



4 

7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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